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Abstract
In our study, we induced periodontal pathology in rats by repetitive acute lesions to the gingival epithelium. In 
order to assess the evolution of the periodontal pathology, we recorded the clinical and histopathological aspects 
of the gingiva, and Matrix metalloproteinase-8 (MMP-8) levels in serum and saliva at baseline and during the 
inϐlammation progression. According to our ϐindings, this experimental model was consistent with the periodontal 
disease in humans and could be used to test the efϐiciency and safety of novel therapies prior to their application 
in patients.  
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Introduction. Experimental models repre-
sent an essential link between hypotheses and 
human patients (Graves et al., 2012). Even though 
animal models provide useful information, it is 
controversial if these data can be translated to 
humans (Oz and Puleo, 2011); this is the case of 
periodontal disease, a typical human pathology, 
in which the complex mechanisms involved in 
the initiation and progression of the periodontal 
inϐlammation cannot be identically reproduced 
in animals (Graves et al., 2012). For this reason, 
up to date, there are no perfect animal models 
for reproducing periodontal disease. Matrix 
metalloproteinase-8 (MMP-8), is considered as a 
marker of periodontal inϐlammation (Gursoy et al., 
2010; Gupta et al., 2014).
Aims and objectives. The aim of the present 
study was to test a new protocol for inducing the 
periodontal pathology in rat.
Materials and methods. Periodontal patho-
logy was induced in 10 female Wistar rats by 
repetitive acute gingival lesions in relation to the 
lower incisors. The interventions were performed 
daily, from D1 to D16; a periodontal curette was 
forced into the sulcus, the circular periodontal 
ligament was sectioned, and the gingival epithelium 
was detached from the teeth. The evolution of the 
lesions was monitored by clinical, histopathological 
and enzymatic examinations. Clinically, we 
recorded the degree of gingival inϐlammation by 
assessing the colour (erythema/cyanosis), the 
consistency (ϐirm/soft), the increased volume 
(oedema), and bleeding (which occurred upon 
probing the gingival sulcus with a periodontal 
probe, or spontaneously). Histopathologically, on 
D1, D3, D6, D8, D16 we assessed the degenerative 
changes in the gingival epithelium and chorion, the 
microcirculatory alterations and the inϐlammatory 
inϐiltrate composition. MMP-8 salivary and serum 
levels were measured using ELISA (Enzyme-
linked Immunosorbent Assay) technique (Kit for 
Rat Matrix Metalloproteinase 8, provided by Uscn 
Life Science Inc. Wuhan).
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Results and discussions. The clinical and 
histopathological examinations have recorded, 
stage by stage, the structural changes throughout 
the initiation and progression of the disease. On 
D1, the normal aspect of the gingiva was recorded 
(Fig.1); on D16, the rats displayed clinical and 
histopathological features of advanced periodontal 
disease, consisting in: severe inϐlammation and 
spontaneous bleeding, perivascular and diffuse 
oedemas, hemorrhagic and necrotic lesions 
and extended inϐiltration with lymphocytes and 
granulocytes (Fig.2). 
Salivary and serum MMP-8 levels showed a 
continuous and progressive increase, consistent 
with the degree of gingival inϐlammation (Fig. 3).
Our ϐindings were similar to experimental 
studies using different methodology (Yang 
et al., 2013). Moreover, the recorded clinical, 
histopathological and enzymatic changes were 
consistent, in evolution, to the speciϐic aspects 
reported in human chronic periodontitis (Gursoy 
et al., 2010; Gupta et al., 2014). 
Conclusion. The animal model tested in our 
study proved to be functional and could be used 
for demonstrating the cause-effect relationship 
and for testing innovative therapies in periodontal 
disease, prior to their implementation in humans.
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Fig. 3. Variations in MMP-8 serum and salivary levels during periodontal inϐlammation progression.
Fig. 1 - 2. Clinical (the left image) and histological (the right image) aspects of the gingiva (Goldner’s 
trichromic stain); 1- aspects of the healthy gingiva on D1; 2 - aspects of the advanced periodontal disease on 
D16.  
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